A considerable and persisting diversity of the development levels of Polish regions makes it necessary to seek potential causes of this phenomenon. It can be presumed that some of the diversity is caused by institutional qualities, characteristic for each individual region, including the dynamics of the reallocation of resources available in a particular region, which can be identified with the creative destruction processes, indicated by J. A. Schumpeter. In the view of these facts, this study aims at identifying the mechanisms of creative destruction processes and assessing their influence on the levels of regional productivity of labour in Poland, in the 2004-2015 time period. The conducted analyses showed that the correlation between the measures of creative destruction and the labour productivity is ambiguous and limited, as it was confirmed for only a part of Polish regions. For the remaining part, contrary to the theoretical assumptions, a reverse relationship was observed, i.e. it is the dynamics of productivity that affects the level of reallocation of resources, identified with the processes of creative destruction.
Introduction
Research into the influence of creative destruction processes on the broadly understood functions of economy, or, in a narrower sense, on the productivity of labour, has its origin in J. A. Schumpeter's works. He wrote: "process of industrial mutation -if I may use that biological term -that instantly revolutionises the economic structure from within, incessantly destroying the old one, incessantly creating a new one. Destruction is the essential fact about capitalism" (Schumpeter, 1942: 83) . Although a long time has passed since this publication, today both theoretical and empirical analyses also refer to Schumpeter's theory of creative destruction as a potentially powerful factor influencing economic development. The growing significance of this type of analyses results from the differences in the socio-economic development between countries, which cannot be explained by means of the so-called traditional growth factors, identified by the neoclassical theory of growth, with its continuations and expansions (i.e. the accumulation of physical and human capital, technological progress and innovation). These differences are considerable and occur also between Polish regions. It is demonstrated, among others, by the fact that regional productivity levels -one of the key indicators of socio-economic development -are nearly twice as high for the most prosperous Polish provinces as compared to regions with the lowest prosperity (cf. Jarmołowicz, Kuźmar, 2016) .
In view of this fact, the objective of this study is to identify the mechanisms, as well as to assess the influence of the creative destruction processes (understood as the number of established and liquidated companies and the number of created and lost workplaces) on the levels of regional productivity in Poland in the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] .
With a view to defining the theoretical correlation between the creative destruction processes and the dynamics of productivity, an overview of the empirical research into the significance of these processes at the regional level will be presented. The further part of the study will present the analysis of the significance of the processes identified with the creative destruction for shaping productivity in Polish regions, in addition to presenting the data and the applied methods. The final part will include short conclusions, pointing to the most important implications of the conducted analyses.
Creative destruction and regional productivity -literature review
An effective reallocation of resources (labour, capital) is regarded as one of the fundamental factors affecting the level and the dynamics of productivity. With reference to the productivity of labour in the industrial sector, Bartelsman and Doms (2000: 571) point out that it is: "characterized by large shifts in employment and output across establishments every year -the aggregate data belie the tremendous amount of turmoil underneath. This turmoil is a major force contributing to productivity growth, resurrecting the Schumpeterian idea of creative-destruction". Other authors, Cahuc and Zylberberg (2006: 1) emphasize that "every working day in the United States 90,000 jobs disappear and an equal number are created; and a similar process has long been at work in all the industrialized countries. It is closely related to the way in which market economies create wealth. Without this phenomenon of creative destruction we would simply never have experienced growth".
At the same time, a growing number of authors claim that the progressing globalisation contributes to the growing significance of regions and regional factors for generating economic growth (Castells, Hall, 1994; Storper, 1997; Camagni, 2002; Bosma, Stam, Schutjens, 2011) . Additionally, accepting the region as a subject of the research into the significance of creative destruction processes seems valid, due to the nature and the possible significance of the regional economic environment for these processes. Schutjens and Stam (2003) stress the fact that it is at the regional level that particular conditions of entry, scale of competition, or possibilities of cooperation -the underlying determinants of entrepreneurship -occur. Moreover, these authors point out that new businesses are usually established in the locations where their founders come from or where they live. Schutjens and Stam (2003: 115) go as far as arguing that start-ups deliberately limit their activity to the regional level for the first 3 years of existence, fearing an expansion into less familiar markets.
In the light of the general consensus among economist about the positive role of creative destruction processes for the growth of the effectiveness of resources and, in consequence, the growth in productivity, it seems essential to ask a question about the mechanisms, or channels, through which these processes boost effectiveness. According to J. A. Schumpeter's (1942) theory, there are two elementary mechanisms through which creative destruction stimulates productivity growth. Firstly, new enterprises are characterised by a higher degree of innovativeness than firms already present on the markets. Secondly, the appearance of these enterprises forces the incumbent entities to raise their effectiveness, or -if they fail to comply -it causes a considerable decline in their competitiveness and, as a re-sult, the necessity to disappear from the market. These exits are important because the released resources can be reallocated to more productive activities. According to the argument, the intensity of the observed turbulence would be an indicator of the innovative processes that affect and ultimately renew economic activities. Aghion and Bessonova (2006: 260-261) go as far as pointing out that a mere threat of the entry of new firms enhances innovation and productivity growth, not only as a direct result of quality-improving innovations from new entrants, but also because the threat of being driven out by a potential entrant gives incumbent firms an incentive to innovate in order to escape entry -an effect that works much like the escape competition effect.
However, there is also an opinion in literature (Bosma, Stam, Schutjens, 2011: 403) that, if new entrants are less efficient than the incumbents, the efforts involved in the emergence of entrants may even waste valuable resources. In such a situation, the new firm entry is not a driver of competitiveness at all. This situation has been identified in the literature (Audretsch, Fritsch, 2002) as a revolving door regime: entrants have to exit relatively soon after start-up, owing to an insufficient level of efficiency. This revolving door regime reflects a situation with high entry rates, but with no subsequent improvement of either employment levels or productivity.
The significance of creative destruction (the number of entries and exits of businesses) for the functioning of regional economies is observed and acknowledged, which is reflected by the growing number of empirical studies verifying and corroborating this correlation. For instance, Johnson and Parker (1996) , examining the lag effects of firm births and deaths on production growth at the UK county level for 1990, established a positive and significant relationship. Braunerhjelm and Borgman (2004) in their research comprising 143 industries in 70 Swedish regions confirmed that apart from the degree of concentration in the production of goods and services, regional entrepreneurship and regional absorption capacity are important explanations of regional labour productivity growth, whereas the impact of the skill-level and economies of scale is more mixed.
However, Dejardin (2009) points out that although the direct contribution of new firms to value creation and growth may be regarded as tautological, the aggregate impacts are largely empirically unobserved. Using the data for Belgian administrative districts (the 43 arrondissements) for the period 1982-1996, author tested the net entry effects on subsequent economic growth in the manufacturing and services industries and provided evidence for some positive impact of net entry on regional economic growth in the services industry. Bosma et al., (2009) in their study related to the effect of firm entries and exits on the competitiveness of regions, as measured by total factor of productivity growth, based on data from 40 regions in the Netherlands over the period [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] , found out that firm entry is related to productivity growth in services, but not in manufacturing. They argue that the positive impact found in services does not necessarily imply that new firms are more efficient than incumbent ones; high degrees of creative destruction may also improve the efficiency of incumbent firms.
A more recent study conducted by Zhou, He and Zhu (2017) , focused on the role of the industrial renewal and particularly on the capability of a certain geographical region to generate and attract new entrants to offset the destruction caused by firm exits, using firm-level data of China's industries during 1998-2008, proved that firm exits do stimulate firm entry, as new entrants are enticed by resources released by firm exit in the same industry and region.
3. Creative destruction and regional labour productivity in Poland -empirical verification
Data and methodology
The assessment of the significance of creative destruction processes for the productivity of labour in 16 Polish voivodeships in the period 2004-2015 was based on the data from the Central Statistical Office in Poland, with the Regional Databases and also on data from the annual reports of CSO Employment in National Economy (different editions from the period [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] .
The levels of regional productivity of labour were established on the basis of the annual levels of Gross Value Added (GVA) per worker 2 , expressed in fixed prices in PLN from 2010. With the view to assessing the significance of creative destruction, taking into account Schumpeter's (1942) theoretical deliberations, the data related to both the entering and exiting enterprises per 10 thousand inhabitants were used. Additionally, the combined measure of entrepreneurship -that is, turbulence rate, defined as the sum of entry and exit rates -was taken into account. In the light of the potential importance of processes associated with both creating and reducing jobs, also in incumbent companies (see Bartelsman, Haltiwanger, Scarpetta, 2013) , the data related to the new jobs and the lost ones expressed as a percentage of the average employment rate in a given year were used, as well as the joint measure -reallocation rate -i.e. the number of jobs lost in contracting or exiting firms plus the number of jobs gained in new or expanding firms in a particular year divided by the average employment as a percentage. The basic 2
Labor productivity can be measured by the Gross Domestic Product (GDP) or Gross Value Added (GVA). Although these two different measures can both be used as output measures, there is normally a strong correlation between the two. There is a preference for value added as taxes are excluded (Freeman, 2008: 5) .
descriptive statistics of the analysed data are presented in Table 1 . Figure 1 Figures 2 and 3 present the distribution of measures of creative destruction processes at the regional level, taking into account the total number of firm entries and exits, as well as job creations and job losses in particular regions. The analysis of data related to businesses allows for an observation that the highest turbulence rate (in the range of 202-170 firms per 10K inhabitants) occurs in the following voivodeships: Zachodniopomorskie, Pomorskie, Mazowieckie, and Dolnośląskie.
The lowest levels of this variable (below 124.58 firms per 10K inhabitants) were observed in the voivodeships: Świętokrzyskie, Opolskie, Lubelskie, and Podkarpackie.
The data shown in Figure 3 provide grounds for a conclusion that Polish regions are characterised by a relatively low level of diversity in the job reallocation rate. The total percentage of created and lost workplaces was in the range 7-9.5% in the analysed period. The voivodeships with the highest level of this measure are: Lubuskie, Łódz-kie, Warmińsko-Mazurskie, and Opolskie. The lowest levels were observed in: Zachodniopomorskie, Podlaskie, Lubelskie and Kujawsko-Pomorskie. At the same time, the data shown in Figure 3 , as already noted, indicate that Polish regions are characterised by a relatively low level of diversity of the job reallocation rate. Voivodeships with the highest level of this value are: Lubuskie, Łódzkie, Warmiń-sko-Mazurskie and Opolskie. The lowest levels were observed in: Zachodniopomorskie, Podlaskie, Lubelskie and Kujawsko-Pomorskie. A preliminary analysis of the presented data allows for an observation that there is no special relationship between the two studied values related to creative destruction, i.e. the turbulence rate and the job allocation rate. Nevertheless, the relationship between firm entries and firm exits and the productivity of labour seems to be more significant than that between productivity and job reallocation. For the sake of a more thorough analysis of the mutual relations between the presented values, Table 2 shows the results of the analysis of correlations between the studied values.
The analysis of correlations between the productivity of labour and the applied measures of creative destruction confirmed the existence of a statistically valid and positive relationship between all the indicators of creative destruction and the indicator of the total number of firms per 10K inhabitants in a region.
However, the obtained results indicate significant discrepancies between particular measures. For instance, the highest values of the correlation coefficient (over 0.65) between productivity and the studied measures of creative destruction were observed for measures such as the number of new firms and the turbulence rate.
At the same time, these values were considerably lower for the other measures of creative destruction. It is notable that the correlation coefficients between the number of businesses operating in a given region and the dynamics of job loss and creation were the lowest, whereas in the case of the percentage of lost workplaces, they were statistically insignificant. It should be also emphasised that the high values of the correlation between the turbulence rate and firm entries and exits levels result from the character of the turbulence rate indicator which is calculated as the sum of entry and exit rates. While assessing the correlation between different macroeconomic values, it must be born in mind that the existence of a correlation does not prove the real causal link, nor does it allow for defining the direction of the analysed correlation, i.e. whether or not the creative destruction level contributes to the higher levels of productivity, or perhaps the higher development level is the determinant of more dynamic changes in the number of companies or jobs in a given region. Taking all this into account, for the sake of an in-depth identification and assessment of correlations between the above-mentioned values, this study analyses the causal relations between the level of productivity and the level of creative destruction in the Polish regions in the period 2004-2015, by means of Granger causality test (Granger, 1969) .
In the Granger's sense, causality between variables y and x (productivity and creative destruction measures) occurs only if the current values of y can be fore-cast with a higher accuracy by means of the past values of x than without using them. These tests are based on autoregressive equations with distributed lag (Osiń-ska, 2008: 77) : 
The tested hypothesis assumes that γ 1 = γ 2 = … = γ p = 0, which means that x is not a cause in Granger's sense. This hypothesis is verified on the basis of the Wald test, which verifies the difference in the level of matching of equations (1) and (2).
Results
The results of the conducted analyses for each of the studied measures of productivity and for all the voivodeships (96 tests) are presented in Tables 3a and 3b . A thorough analysis of the causal link between the measures of creative destruction and productivity of labour revealed that correlations of this type occur only in some of the voivodeships. At the same time, for some of the voivodeships a reverse relation was observed, i.e. the productivity level in a given region is the cause of changes in the number of active firms, as well as the dynamics of jobs gained and lost. The data included in the tables indicate that a statistically valid relationship between the coefficient of the number of newly created companies and the productivity level was observed in the following voivodeships: Dolnoślaskie, Lubelskie, Łódzkie, Opolskie, Podlaskie and Śląsk-ie 3 . The Mazowieckie voivodeship displays a reverse relation 4 , i.e. higher productivity levels led to higher dynamics of creating new companies in the Granger's sense.
Other voivodeships with the reverse relation for the percentage of liquidated companies are: Lubelskie, Opolskie, Podkarpackie, Pomorskie, Świętokrzyskie, and Wielkopolskie. In the case of the firm turbulence coefficient, the occurrence of the statistically valid relationship between the studied values was confirmed for merely four voivodeships: Dolnośląskie (a bidirectional relation), Lubelskie, where the turbulence level stimulated changes in the levels of the productivity of labour, 3 This kind of relation was marked by the right sided arrows, here and in subsequent cases.
Mazowieckie and Podkarpackie. For the last two regions these were the observed levels of productivity that affected the dynamics of firm entries and exits. Note: causality tests were carried out (based on Akaike information criterion) for lags of 1 (t -1). The cases in which the null hypothesis was rejected (i.e. the causative relationship in Granger's sense was confirmed) at the levels of significance 10%, 5%, and 1% were marked with *, **, and ***, respectively.
Source: own elaboration, based on the Polish Central Statistical Office data: stat.gov.pl Note: causality tests were carried out (based on Akaike information criterion) for lags of 1 (t -1). The cases in which the null hypothesis was rejected (i.e. the causative relationship in Granger's sense was confirmed) at the levels of significance 10%, 5%, and 1% were marked with *, **, and ***, respectively.
Source: own elaboration, based on the Polish Central Statistical Office data: stat.gov.pl Similar trends were observed for correlations between the productivity of labour and the number of jobs gained and lost. A positive relationship between the new workplaces and productivity occurred in: Łódzkie, Podkarpackie, Pomorskie, and Warmińsko-Mazurskie voivodeships. A reverse relationship was observed in: Lubelskie, Mazowieckie, Podkarpackie, Pomorskie, Świętokrzyskie and Wielkopolskie. In the case of the rate of lost jobs, a causal relationship between this measure of creative destruction and productivity occurred in the voivodeships: Dolnośląskie, Lubelskie, and Mazowieckie. The reverse direction of the relationship was observed in the Świętokrzyskie voivodeship. The influence of the joint measure of the sum of jobs gained and lost on the productivity of labour was confirmed in the following voivodeships: Dolnoślaskie, Łódzkie, Podkarpackie and Pomorskie, whereas a reverse relationship occurred in Podkarpackie and Świętokrzyskie.
Therefore, the research findings justify a conclusion that the observed relation between the measure of creative destruction and the productivity of labour is ambiguous -in some of the voivodeships, contrary to the theoretical assumptions, it is the dynamics of productivity that affects the level of reallocation of resources in companies. Moreover, it is worth noting that for some regions this relation was bidirectional. However, the obtained results should be approached with caution, due to the relatively short period of research.
Summary
The subject of this study was an attempted identification of the mechanisms of creative destruction and the assessment of its influence on the level of the regional productivity of labour in Poland in the period 2004-2015. Literature sources indicate that Schumpeter's idea of creative destruction has a significant impact on the performance of particular countries and regions, which has been confirmed by a growing number of empirical studies.
The empirical research into Polish regions has demonstrated that they are characterised by a significantly diversified level of both the productivity of labour and the identified measures of creative destruction. However, in spite of the high levels of the correlation coefficient between some of the measures of creative destruction and productivity, a deeper analysis only partly confirmed the theoretical assumptions.
In conclusion, the conducted causality tests showed that the causal relationship between the measures of creative destruction and the productivity of labour occurred only in some of Polish regions. In spite of the theoretical assumptions, in some voivodeships a reverse relation was observed, i.e. it was the dynamics of productivity that affected the level of the reallocation of resources, identified with the creative destruction processes. The research also revealed voivodeships where no correlation between these values was observed.
